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(57) Abstract: 

PURPOSE: To obtain a formation method in which a fine 
pattern can be formed and in which a glass substrate is 
endowed wit thermal conductivity by a method wherein a 
light blocking film is formed on the surface of the 
glass substrate, photosensitive resin is applied, 
patterned and hardened, an insulation layer is formed 
and a circuit is formed on the insulation layer. 

CONSTITUTION: A light blocking film 2 composed of Al is 
formed on the whole face of a glass substrate 1 by a DC 
sputtering operation, and the light blocking film 2 is 
coated with photosensitive resin composed of polyimide. 
Then, an insulation layer 5 comprising a prescribed 
pattern is formed via a glass mask. Then, a metal layer 
for a circuit is formed on the insulating layer 5. In 
addition, the metal layer for the circuit is coated with 
a photoresist, and the photoresist is formed via a 
precuring treatment, a UV ray exposure operation, a 
developing treatment and the like. Then, by making use 
of the photoresist as a mask, an etching treatment is 
executed, and a circuit 6 is formed. When the multiple 
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(54) FORMATION METHOD OF CIRCUIT BOARD AND CIRCUIT BOARD 

(57)Abstract: 

PURPOSE: To obtain a formation method in which a fine 
pattern can be formed and in which a glass substrate is 
endowed wit thermal conductivity by a method wherein a 
light blocking film is formed on the surface of the glass 
substrate, photosensitive resin is applied, patterned and 
hardened, an insulation layer is formed and a circuit is 7#**7 —I 
formed on the insulation layer. IJtfL- tfH_> : - 

CONSTITUTION: A light blocking film 2 composed of Al WmWimim^'- **** 

\ff n 7 gig 

is formed on the whole face of a glass substrate 1 by a 

DC sputtering operation, and the light blocking film 2 is 
coated with photosensitive resin composed of polyimide. 
Then, an insulation layer 5 comprising a prescribed 
pattern is formed via a glass mask. Then, a metal layer 
for a circuit is formed on the insulating layer 5. In 

addition, the metal layer for the circuit is coated with a photoresist, and the photoresist is 
formed via a precuring treatment, a UV ray exposure operation, a developing treatment and 
the like. Then, by making use of the photoresist as a mask, an etching treatment is executed, 
and a circuit 6 is formed. When the multiple reflection of UV rays is prevented by the light 
blocking film 2, a fine pattern can be formed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the circuit board formation method and the circuit 
board. Furthermore, this invention relates to the circuit board formation method and the circuit board 
which support the circuit board and which faced as a substrate using the glass substrate, and made 
detailed pattern formation of a photosensitive material possible, in addition raised thermolysis nature 
(thermal conductivity) in detail. 
[0002] 

[Description of the Prior Art] The densification of the mounting method represented by multilayering of 
a printed circuit board and the surface mount of electronic parts is advancing with a miniaturization and 
lightweight-izing of electronic equipment in recent years. Moreover, advanced features and a 
miniaturization of the electronic parts represented by IC, and advanced features and a miniaturization of 
the circuit board represented by the multi chip module (MCM) are also advancing. 
[0003] Especially, thin-shape-izing and advanced features by the multilayer-interconnection method and 
the ** pitch wiring method are advanced about the circuit board. The circuit board for the high density 
assembly of the multilayer-interconnection method which carried out the laminating of the circuit 
(several micrometers in thickness) to the insulating layer (several micrometers in thickness) by turns 
attracts attention about thin-shape-izing of such the circuit board on smooth plates, such as metal 
substrates, such as ceramic substrates, such as alumimium nitride or an alumina (aluminum oxide), 
aluminum, and Cu, and a glass substrate. 

[0004] In the manufacturing process of the above and the circuit board, since exposure processing of a 
photosensitive material by UV (ultraviolet rays) light is needed on the occasion of formation of a 
detailed veer hole or wiring, a substrate makes an indispensable condition a thing with small (dozens of 
micrometers or less) curvature from a viewpoint of an exposure gap on manufacture. The silicon wafer 
and the glass substrate are suitable and, as for the substrate used from such a viewpoint, the glass 
substrate is suitable from a still cost-viewpoint. 

[0005] A circuit is formed in up to a glass substrate as follows. First, the photosensitive material (a 
photosensitive polyimide, photoresist, etc.) for forming an insulating layer on a glass substrate is 
applied. Next, although patterning is performed to a photosensitive material, in this case, carry out 
exposure processing by UV light through a glass mask, a photosensitive material is made to produce the 
difference of solubility, and an insulating layer is formed by carrying out patterning through a 
development process, subsequently, an insulating-layer top — a circuit — public funds - the laminating 
of the group is carried out, patterning is performed, and a circuit is formed In addition, as for formation 
of an insulating layer and a circuit, a repeat line crack and a multilayered circuit board are formed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned conventional method, 
since the multiple echo of UV light arose between the upper surfaces and the inferior surfaces of tongue 
of a glass substrate, originally, UV light will be irradiated by the part by which UV light of a 
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photosensitive material should not be irradiated, as a result, it was hard coming to generate the solubility 
difference of a photosensitive material, and the problem that a detailed pattern could not be formed had 
arisen. Then, in the field of the hologram or the liquid crystal display, the multiple echo was prevented 
by forming UV light reflex prevention film in a glass-substrate inferior-surface-of-tongue side, and 
making UV light absorb on the glass-substrate inferior surface of tongue. 

[0007] Moreover, the glass substrate had the problem that it was inferior to thermolysis nature (thermal 
conductivity) compared with other substrate material. The artificers of this invention found out the 
circuit board formation method and the circuit board which raised the thermolysis nature (thermal 
conductivity) of a glass substrate, and resulted in this invention while they prevented the multiple echo 
of UV light at the time of using a glass substrate in view of the above-mentioned technical problem as a 
result of wholeheartedly examination and enabled formation of a detailed pattern. 
[0008] 

[Means for Solving the Problem] The process which forms the film which intercepts light on the surface 
of a glass substrate in this way according to this invention, the aforementioned film top — a 
photopolymer — applying — patterning -- carrying out — hardening **** — the process which forms an 
insulating layer by things - By carrying out the laminating of the metal for circuits, and carrying out 
patterning on an insulating layer, it consists of a process which forms a circuit and the circuit board 
formation method characterized by performing the process which forms the process which forms an 
insulating layer, and a circuit once [ at least ] in this order is offered. 

[0009] Furthermore, according to this invention, the circuit board with which it comes to connect a 
thermally conductive good film and the electronic parts formed on the circuit board through a thermal 
veer is also offered. Especially the glass substrate used for this invention is not limited, but a well- 
known glass substrate can be used for it. Since adhesion (anchor effect) of this glass substrate with the 
film (an optical interception film is called below) with which that the front face is ******--izati on- 
processed intercepts light improves, it is desirable. Moreover, in ******-i ze d processing, especially 
surface roughness has desirable Ra=10-50nm. In addition, when using the optical interception film 
which is excellent in the adhesion to a glass substrate, it is not necessary to perform ******_j zec j 
processing. 

[0010] Subsequently, as for the above-mentioned glass substrate, it is desirable to give washing 
processing (degreasing) by making removal of the surface organic substance into a key objective using 
alkaline-water solutions, such as organic solvents, such as isopropyl alcohol (IP A), ethanol, a methanol, 
an acetone, a trichloroethylene, trichloroethane, and methylene chloride, phosphate, silicate, a sodium 
carbonate, and a sodium hydroxide. Moreover, if an ultrasonic wave is impressed at the time of washing 
processing, since washing efficiency will increase, it is still more desirable. 
[001 1] Then, an optical interception film is formed on the surface of a glass substrate. An optical 
interception film may be formed in one side of a glass substrate like drawing 2 , and may carry out 
method formation of a wrap of the whole front face of a glass substrate like drawing 3 . In addition, 
drawing 2 and 1 in three mean a glass substrate, and 2 means an optical interception film. Thus, the 
multiple echo of UV light at the time of patterning of a photopolymer can be prevented by forming an 
optical interception film on a glass substrate. Moreover, when an optical interception film is a thermally 
conductive good film, the thermolysis nature (thermal conductivity) of the circuit board can be raised. 
The quality of the material of the optical interception film which can be used for this invention will not 
be especially limited, if transparency of UV light can be intercepted. Especially an optical interception 
film has a metal to a desirable bird clapper here. As for an optical interception film, specifically, it is 
desirable that at least one metal which consists of Ti, Cr, aluminum, nickel, W, Mo, Ta, and Cu(s) is 
included. Furthermore, Fe, Au, etc. which can form the above-mentioned metal and an alloy can be 
included. Among this, Ti, aluminum, and especially Cr are desirable. Moreover, although the thickness 
of an optical interception film changes with the wavelength of UV light at the time of patterning, and 
kinds of optical interception film, it is desirable to be especially referred to as 3-10 micrometers at least 
3 micrometers or more. In addition to multiple reflection prevention of UV light, by being referred to as 
3 micrometers or more, thermolysis nature (thermal conductivity) can be raised more. 
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[0012] An optical interception film can be formed by the wet galvanizing methods, such as the vacuum 
producing-film methods, such as a chemical-vapor-deposition method (CVD), vacuum deposition, ion 
plating, and sputtering, electroplating, and non-el ectric-fi eld plating. Here, in order to form an optical 
interception film in one side of a glass substrate, the vacuum producing-film method is desirable, and in 
order to form an optical interception film so that the whole front face of a glass substrate may be worn, 
the wet galvanizing method is desirable. 

[0013] In order to form a multilayer interconnection on the glass substrate with which the optical 
interception film was formed as mentioned above, the laminating of the insulating layer and circuit 
which consist of a desired pattern is carried out. Photopolymers, such as polyimide resin, an epoxy resin, 
and a benz-cyclo-butene (BCB) resin, can be used for formation of an insulating layer here. Moreover, 
insulating layer thickness has desirable 10-20 micrometers. It is because it cannot respond [ when 
smaller than 10 micrometers ] to the request of thin-film-izing preferably while production time starts, 
when larger than 20 micrometers, since sufficient insulation is not acquired. 
[0014] Especially the laminating method of an insulating layer is not limited, but each well-known 
method can be used for it, for example, it applies it using a spin coater, a roller coater, a dip coater, a 
spray, etc., is given to a pulley cure process, performs UV exposure processing through a glass mask, 
and can carry out the laminating of the insulating layer of a desired pattern by giving development and a 
full cure process. In this invention, since the optical interception film is formed on the glass substrate, it 
can prevent the field which UV light reflects multiply at the time of UV exposure processing, and 
originally should not be irradiated at it irradiating. Therefore, the diameter of the veer hole formed in an 
insulating layer can be made into about about 1 / 3 as compared with the case where there is no optical 
interception film. 

[0015] the circuit where a circuit is well-known on the other hand - public funds - the laminating of the 
group can be carried out on the above-mentioned insulating layer, and it can form by patterning which 
used the photoresist etc. in addition, the veer hole currently formed in the insulating layer of this 
laminating process -- a circuit -- public funds -- it fills up with a group As a metal for circuits, 
aluminum, Cu, Au, Mo, W, etc. are mentioned, and these alloys can also be used, for example. 
Moreover, it is also possible to add Si etc. several%. Especially the metal for circuits has aluminum and 
desirable Cu. Although the thickness of a circuit is based also on the kind of insulating layer which is a 
ground, its 1-5 micrometers are desirable. Since it is influenced of an insulating layer and resistance of a 
circuit becomes high when smaller than 1 micrometer, when larger than 5 micrometers, for this reason, 
production time is not desirable preferably. 

[0016] Especially the laminating method of the metal for circuits cannot be limited, but each well- 
known method can be used for it, for example, it can form it by the vacuum producing-film methods, 
such as CVD, vacuum deposition, ion plating, and sputtering, the wet galvanizing method, etc. After the 
laminating of the metal for circuits is carried out, a photoresist is applied for patterning, by forming a 
desired pattern, an etching mask is formed and it is given to etching processing. Especially the etching 
method is not limited but a well-known method can be used for it. For example, the wet etching which 
used etchant, such as a cupric chloride, a ferric chloride, a hydrogen peroxide/sulfuric acid, an 
ammonium persulfate, a sodium persulfate, and potassium persulfate, is mentioned. 
[0017] Let them be the multilayer circuit which consists of an insulating layer and a circuit by forming 
two or more layers by turns, carrying out patterning of the above, a photopolymer, and the metal for 
circuits, moreover - the best layer - a circuit - public funds - a group - exposing -- **** - this circuit 
-- public funds -- electronic parts are laid and connected to a group As electronic parts which can be 
used for this invention, the electronic parts usually used for the circuit boards, such as IC chip, an LSI 
chip, a resistance chip, and a capacitor chip, are mentioned. 

[0018] Moreover, in this invention, a thermally conductive good film and the electronic parts formed on 
the circuit board can offer the circuit board which it comes to connect through a thermal veer. It can 
miss by telling the heat generated in electronic parts through a thermal veer to a thermally conductive 
good film. For example, by preparing a thermal veer, although it is different with the quality of the 
material, configuration, and size of a thermal veer, heat can be reduced by about about 10 degrees C. this 



http://www4.ipdl j po.go.j p/cgi -bin/tran_web_cgi_ejj e 



9/22/03 



Page 4 of 5 



thermal veer - a circuit -- public funds - the same quality of the material as a group to a bird clapper - 

desirable - an insulating layer and a circuit - simultaneously, it can form 

[0019] 

[Function] The process in which the circuit board formation method of this invention forms an optical 
interception film on the surface of a glass substrate, the aforementioned film top - a photopolymer - 
applying - patterning - carrying out - hardening **** -- the process which forms an insulating layer by 
things -- Since it is characterized by performing the process which forms the process which consists of a 
process which forms a circuit by carrying out the laminating of the metal for circuits, and carrying out 
patterning on an insulating layer, and forms an insulating layer, and a circuit once [ at least ] in this order 
Formation of a detailed pattern is attained and the thermolysis nature (thermal conductivity) to a glass 
substrate is given further. This reason is as follows. 

[0020] That is, thickness exists and a glass substrate makes UV light penetrate. Therefore, in the case of 
a glass substrate without an optical interception film, as shown in drawing 9 , UV light reflects on the 
glass-substrate inferior surface of tongue. This reflected light is reflected multiply between the upper 
surfaces and the inferior surfaces of tongue of a glass substrate, and UV light is irradiated by the part of 
the photopolymer by which UV light originally should not be irradiated. The photoreaction of a 
photopolymer promoted by this UV light, the insulator layer was formed in the part which is not 
required, and formation of a detailed pattern was difficult. On the other hand, in this invention, since the 
optical interception film is formed in the glass substrate, as shown in drawing 4 , the multiple echo of 
UV light does not happen but the formation of the detailed pattern for which it asks of it is attained. In 
addition, drawing 4 and 4 in drawing 9 mean a mask. 

[0021] Moreover, an optical interception film is formed simple by forming an optical interception film 
by vacuum deposition, ion plating, sputtering, the chemical-vapor-deposition method (CVD), and the 
wet galvanizing method. Furthermore, shading of UV light and the thermolysis nature of a glass 
substrate improve by including at least one element with which an optical interception film consists of 
Ti, Cr, aluminum, nickel, W, Mo, Ta, and Cu. 

[0022] Moreover, as compared with the circuit board which used the glass substrate without an optical 
interception film, the circuit board whose thermolysis nature (thermal conductivity) has a more detailed 
circuit and improved is offered. Furthermore, since it becomes easy for the heat which the circuit board 
generated with the electronic parts which a thermally conductive good film and the electronic parts 
formed on the circuit board are connected through a thermal veer, and are formed in the best layer of a 
bird clapper to get across to a metal membrane, the circuit board excellent in thermolysis nature (thermal 
conductivity) is offered. 
[0023] 
[Example] 

Example drawing 1 is a cross section in the example of this invention, and forms a multilayer circuit on 
the glass substrate with which the optical interception film was formed, the inside of drawing, and 1 - a 
glass substrate and 2 - in a circuit and 7, a thermal veer and 8 show the veer hole and 9 shows [ an 
optical interception film and 5 / an insulating layer and 6 ] IC chip, respectively Hereafter, drawing 5 (a) 
- drawing 8 (b) are used, and the circuit board formation method of drawing 1 is explained still in detail. 
[0024] First, in order to raise the adhesion of an optical interception film and a glass substrate, the glass 
substrate 1 was flooded with the deep strong-base solution (NaOH), and the front face of a glass 
substrate 1 was ******-i Z ed (surface roughness Ra=10-50nm). Washing processing was given using 
IPA which is an organic solvent by making to remove the organic substance of the front face of this 
glass substrate 1 (degreasing) into a key objective ( drawing 5 (a) and drawing 5 (b)). 
[0025] Next, the optical interception film 2 which consists of aluminum was formed by 5 micrometers in 
thickness all over glass-substrate 1 by DC sputtering. Substrate temperature in the case of formation was 
made into the room temperature ( drawing 5 (c)). Subsequently, the photopolymer 3 which consists of a 
polyimide was applied on the optical interception film 2 ( drawing 6 (a)). After having performed UV 
exposure processing through the glass mask 4 after carrying out pulley cure processing of this 
photopolymer 3, and passing through development and a full cure process, the insulating layer 5 with a 
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thickness of 5 micrometers which has a desired pattern was formed ( drawing 6 (b) and drawing 7 (a)). 
At this time, the detailed thermal veer 7 (or veer hole 8) whose minimum diameter is 10 micrometers 
has been formed. 

[0026] next, an insulating-layer 5 top -- sputtering — a circuit with a thickness of 3 micrometers -- public 
funds — the group (aluminum-Si alloy) 1 1 was formed ( drawing 7 (b)) The photoresist was applied on 
the metal 1 1 for circuits, and the photoresist 10 was formed in the desired pattern through pulley cure 
processing, UV light exposure, a development, and full cure processing ( drawing 7 (c) and drawing 8 
(a)). Next, etching processing was given by having used the photoresist 10 as the etching mask, and the 
circuit 6 of a desired pattern was formed ( drawing 8 (b)). The mixed acid solution which makes a 
phosphoric acid a principal component was used for etching processing as a solution for etching here. 
[0027] Then, the process of drawing 6 (a) - drawing 8 (b) was able to be repeated, and the circuit board 
which has the **** thermal veer 7 shown in drawing 1 was able to be obtained by laying the IC chip 9 
and connecting as electronic parts. When the heat generated from the IC chip 9 through the thermal veer 
7 of the obtained circuit board was told to the optical interception film 2 and made to radiate heat, 
temperature of the IC chip 9 was able to be made lower about 10 degrees C than the compensation 
temperature of a chip. 

[0028] The circuit board was formed like the above-mentioned example except not forming the example 
light interception film 2 of comparison. The minimum diameter of the veer hole 8 of the obtained circuit 
board was 30 micrometers. 
[0029] 

[Effect of the Invention] The process at which the circuit board formation method of this invention 
forms an optical interception film in up to a glass substrate, the aforementioned film top -- a 
photopolymer — applying - patterning — carrying out -- hardening ****-- the process which forms an 
insulating layer by things — Since it is characterized by performing the process which forms the process 
which consists of a process which forms a circuit by carrying out the laminating of the metal for circuits, 
and carrying out patterning on an insulating layer, and forms an insulating layer, and a circuit once [ at 
least ] in this order Formation of a detailed pattern is attained and thermolysis nature (thermal 
conductivity) can be further given to a glass substrate. 

[0030] Moreover, an optical interception film can be formed simple by forming an optical interception 
film by vacuum deposition, ion plating, sputtering, the chemical-vapor-deposition method (CVD), and 
the wet galvanizing method. Furthermore, improvement in shading of UV light and the thermolysis 
nature of a glass substrate is realizable by including at least one element with which an optical 
interception film consists of Ti, Cr, aluminum, nickel, W, Mo, Ta, and Cu. 

[003 1] Moreover, the circuit board which has a more detailed circuit can be offered as compared with 
the circuit board which used the glass substrate without an optical interception film. Furthermore, since 
it becomes easy for the heat generated with the electronic parts formed in the best layer since the circuit 
board had the structure where a thermally conductive good film and the electronic parts formed on the 
circuit board were connected through the thermal veer to get across to a thermally conductive good film, 
the circuit board excellent in thermolysis nature (thermal conductivity) can be offered. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline cross section of the circuit board of this invention. 

[Drawing 2] In the circuit board formation method of this invention, it is an example of the glass 

substrate with which the optical interception film was covered. 

prawing 3] In the circuit board formation method of this invention, it is an example of the glass 
substrate with which the optical interception film was covered. 

Prawing 4] It is the schematic diagram showing the behavior of UV light at the time of UV light 
irradiation in the circuit board formation method of this invention. 

Prawing 5] It is outline process drawing of the circuit board formation method of this invention. 
Prawing 6] It is outline process drawing of the circuit board formation method of this invention. 
prawing 7] It is outline process drawing of the circuit board formation method of this invention. 
Prawing 8] It is outline process drawing of the circuit board formation method of this invention. 
Prawing 9] It is the schematic diagram showing the behavior of UV light at the time of UV light 
irradiation in the conventional circuit board formation method. 
Pescription of Notations] 

1 Glass Substrate 

2 Optical Interception Film 

3 Photopolymer 

4 Mask 

5 Insulating Layer 

6 Circuit 

7 Thermal Veer 

8 Veer Hole 

9 IC Chip 

10 Photoresist 

1 1 Metal for Circuits 
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DRAWINGS 



[Drawing 1] 
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[Drawing 4] 
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[Drawing 5] 
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(b) 

[Drawing 7] 
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[Drawing 8] 
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